













































































" " CPAPC"S#($+$,T"Y$"6(0%)4Z" C"
" " CPAPA"SJ(&%+-&T"Y$">+$G%'+"F,+$Z" ["
" " CPAP["J,4'3%(&$%'"SK%,/$1+$T"Y$"K%,&$+,,Z" ["
" CP["#/-&+8&" ["
" " CP[PC"#($%-L"6/$"J+/9)+"?%&3"@+-&()"N+()&3"\++1," ]"
" " " CP[PCPC"H89+$%+-'+"/."'($%-L"./$"("9+$,/-"<%&3"
0+-&()"3+()&3"-++1,"
]"
" " CP[PA"6/$+-,%'"N/,9%&(),R">+$G%'+"F,+$,"!-1"6(0%)%+," ^"
" " " CP[PAPC"6/$+-,%'",+$G%'+," ^"
" " " CP[PAPA">+$G%'+"F,+$," ^"
" " " CP[PAP["6(0%)%+," _"







" " " CP[P[PC"J/)%'4" a"
" " " CP[P[PA"J$/G%,%/-"(-1"+G();(&%/-"/.".(0%)4",;99/$&"
(-1".(0%)4"&3+$(94"
CB"
" " " " CP[P[PAPC"6(0%)4",;99/$&" CB"
" " " " CP[P[PAPA"6(0%)4"&3+$(94" CC"
" CP]"#/-'+9&;()"6$(0+</$W,"Y."6(0%)4"!1:;,&0+-&" CA"
" " CP]PC"!1:;,&0+-&"0/1+)," CA"
" " " CP]PCPC">&$+,,"(-1"'/9%-L"0/1+)"/."(1:;,&0+-&" C["
" " " CP]PCPA"*+,%)%+-'+" C]"
" " " CP]PCP["#$%&%E;+"/."(1:;,&0+-&"$+,+($'3" C]"
" " CP]PA"*+'/G+$4"!99$/('3" Cb"
" " " CP]PAPC"J+$,/-()"$+'/G+$4" Cb"
" " " CP]PAPA"#$%&%E;+"/."&3+"9+$,/-()"$+'/G+$4"(99$/('3" C^"
" " " CP]PAP["*+)(&%/-()"(-1".(0%)4"$+'/G+$4" C^"
" " CP]P[">4,&+0,"23+/$4"!-1"6(0%)4"23+$(94" C_"




" " CPbPC"H89+$%+-'+"Y."23+"#3(-L%-L"*/)+" Aa"
" " CPbPA"S#($+$"`;$1+-T"!-1"Q1+-&%.%+1"\++1," Aa"
" " " CPbPAPC">&%L0("(-1",/'%()"%,/)(&%/-" [B"
" " " CPbPAPA"@(-(L%-L",409&/0,"(-1"G%/)+-'+" [C"
" " " CPbPAP["H0/&%/-()"(-1"934,%'()"%09('&" [C"
" " " CPbPAP]"@+1%(" [A"
" " " CPbPAPb"6%-(-'%()"%09('&" [A"
! "#!
" " " CPbPAP^"#$%0%-()":;,&%'+",4,&+0" [A"




" " " CPbP]PC"Q-./$0(&%/-"(-1"'/00;-%'(&%/-" [["
" " " CPbP]PA"c%,%&%-L" []"
" " " CPbP]P["N+)9"(-1",;99/$&" []"













" " APCPC"H9%,&+0/)/L%'()"!-1"Y-&/)/L%'()"J/,%&%/-" ]]"
" " APCPA"*(&%/-()+"6/$"#$%&%'()"*+()%,&"23+0(&%'"!-()4,%,"" ]b"
" APA"K+,%L-" ]^"
" " APAPC"K+G+)/90+-&"Y."Q-&+$G%+<">'3+1;)+" ]^"
" " APAPA"*+,+($'3">+&&%-L" ]_"
" " APAP["*+,/;$'+," ]_"
" " APAP]"*+'$;%&0+-&" ]D"
" " " APAP]PC"Q1+-&%.4%-L"(-1"$+'$;%&%-L"9($&%'%9(-&," ]D"
" " " APAP]PA"Q-');,%/-"'$%&+$%(" ]D"
" " APAPb"K(&("#/))+'&%/-"!-1"!-()4,%," ]a"
" " " APAPbPC"K(&("'/))+'&%/-" ]a"
" " " APAPbPA"K+0/L$(93%',"/."9($&%'%9(-&," bB"
" " " APAPbP["2$(-,'$%9&%/-" b]"
" " " APAPbP]"J3(,+,"/."23+0(&%'"!-()4,%," b]"
" " " APAPbPb"F,+"/."("23+0(&%'"\+&</$W" bb"
" AP["d;()%&4"Y."*+,+($'3" bb"
" " AP[PC"2$;,&</$&3%-+,," bb"
" " " AP[PCPC"#$+1%=%)%&4" b^"
" " " AP[PCPA"2$(-,.+$(=%)%&4" b^"
" " " AP[PCP["K+9+-1(=%)%&4" b^"
" " " AP[PCP]"#/-.%$0(=%)%&4" b_"
" " AP[PA"*+.)+8%G%&4" b_"
" " " AP]PAPC">&(&+0+-&"/."9/,%&%/-"=4"&3+"$+,+($'3+$" b_"
" AP]"H&3%'()"#/-,%1+$(&%/-," b_"
" " AP]PC"Q-./$0+1"#/-,+-&" bD"
" " AP]PA"!-/-40%&4" bD"
" " AP]P["K(&("@(-(L+0+-&"!-1">&/$(L+" bD"
" " AP]P]"?+))=+%-L"Y."6(0%)%+,"!-1"K+=$%+." ba"
" " AP]Pb"*%,W"2/"Q-&+$G%+<+$" ba"
;56*!(!+<#,#* =6*
" [PC"Q-&$/1;'&%/-"2/"23+0+," ^C"
" " [PCPC"e)/=()"23+0+"C5"\+L/&%(&%-L">4,&+0," ^C"











" " [P[PC"6(0%)%+,"!$+"K%..+$+-&T"S@4">%&;(&%/-"Q,"K%..+$+-&T" _b"
" " [P[PA"6(0%)%+,"6$(L0+-&5"SQ&7,"2+($%-L"F,"!9($&T" _^"
" " " [P[PAPC"VI/,,7"/."(".(0%)4"0+0=+$5"SI%W+"("
=+$+(G+0+-&"%-",/0+"<(4T"
_^"
" " " [P[PAPA"VI/,,7"/.".(0%)4"'/3+$+-'+5"S?+"<%))"=+"
L/%-L"./$<($1"3(99%)4"(-1"&3+-f>&/9T"
_a"






" " " [P[P[PC"N/)1%-L"&3+".(0%)%+,7"$+)(&%/-,3%9,"&/L+&3+$5"
Sg/;"9;&"/-"("=$(G+".('+T"
DA"
" " " [P[P[PA"h++9%-L"&3+">+$G%'+"F,+$"<%&3%-"&3+".(0%)45"
SQ"./$L%G+"4/;T"
D]"
























" " ]P[PC"d;()%&4"!,,;$(-'+" CBb"
" " " ]P[PCPC"*+.)+8%G%&4" CB^"
" " ]P[PA"@+&3/1/)/L%'()">&$+-L&3," CB_"
" " ]P[P["H&3%'()"!-1"@+&3/1/)/L%'()"#/-,%1+$(&%/-," CB_"
" " " ]P[P[PC"23+0(&%'"!-()4,%," CB_"
" " " ]P[P[PA"K(&("'/))+'&%/-"(-1",/'%()"1+,%$(=%)%&4" CB_"
" " " ]P[P[P["*+'$;%&0+-&" CB_"
" " " ]P[P[P]"\N>"+&3%'," CBD"
" " " ]P[P[Pb"#;)&;$()"1%..+$+-'+," CBD"
" ]P]"Q09)%'(&%/-,"!-1"*+'/00+-1(&%/-," CBD"
" " ]P]PC"J/)%'4"!-1">&$;'&;$()"#3(-L+" CBa"
" " " ]P]PCPC"H($)4"%-&+$G+-&%/-"%-"&3+"'/00;-%&4" CBa"
" " " " ]P]PCPCPC"6(0%)%+,"(-1"&3+"&3%$1",+'&/$" CCB"
" " " ]P]PCPA"J$+G+-&%/-"/."(';&+"1%,&$+,," CCB"
! #"!
" " " ]P]PCP["6@NN"/$L(-%,(&%/-()"'3(-L+" CCC"
" " ]P]PA"J$('&%'+"#/-,%1+$(&%/-," CCC"
" " " ]P]PAPC"K+G+)/90+-&"/."&$;,&"=+&<++-".(0%)4"(-1"
6@NN"
CCC"
" " " ]P]PAPA"6(0%)4"%-G/)G+0+-&"<%&3">F"'($+" CCA"
" " " ]P]PAP[">;99/$&"./$".(0%)%+," CC["
" " " " ]P]PAP[PC"e+-+$()",;99/$&"(-1"'/00;-%'(&%/-" CC["
" " " " ]P]PAP[PA"Q-./$0(&%/-",3($%-L"(-1"
9,4'3/+1;'(&%/-"
CC["
" " " " ]P]PAP[P["6(0%)4"&3+$(94" CCb"
" " " " ]P]PAP[Pb"e$/;9",;99/$&" CCb"
" " " " ]P]PAP[P^"#($+"(,,+,,0+-&," CC^"




" !" I%&+$(&;$+"*+G%+<">+($'3"#$%&+$%(" C]^"
" `" *+,+($'3"J$/&/'/)" C]_"
" #" Y$%L%-()"Q-&+$G%+<">'3+1;)+" C]D"
" K" >+'/-1"K$(.&"Y."Q-&+$G%+<">'3+1;)+" CbB"
" H" #/G+$%-L"I+&&+$"2/"Q-&$/1;'+"*+,+($'3" CbA"
" 6" Q-./$0(&%/-">3++&" Cb["
" e" #/-&('&"K+&(%),"6/$0" Cb_"
" N" #/-.%$0(&%/-"I+&&+$"Y."Q-&+$G%+<" Cba"
" Q" J($&%'%9(-&"#/-,+-&" C^B"
" i" K+0/L$(93%'"d;+,&%/--(%$+" C^C"
" h" K+=$%+."Q-./$0(&%/-">3++&" C^A"




" \" #/1%-L"6$(0+</$W" C_A"




" d" K+.%-%&%/-"Y."23+0+," CDC"
" *" K%(L$(00%-L"#/--+'&%/-,"`+&<++-"23+0+," CD^"
" >" N*!"H&3%',"!99$/G()"" CD_"
" 2" *H#"H&3%',"!99$/G()"" CDD"













































































































































































































































































































































































































































23%," ,+'&%/-" %-&$/1;'+," &3+" '/-'+9&;()" .$(0+</$W," /." V(1:;,&0+-&7R" V,4,&+0,"




3/9+R" (''+9&(-'+R" (-1" 9$/'+,,+," +89+$%+-'+1R" +PLP" $+'/G+$4R" $+,%)%+-'+R"
















































































































23+$+" %," )%&&)+" '/-,+-,;," /-" &3+" V0/1+)7" /." 9+$,/-()" $+'/G+$4" M./$" $+G%+<" ,++"
!-1$+,+-R"Y(1+,"l"#(9;&%R"ABCCOP"Y-+"0/1+)R"#NQ@H"M'/--+'&+1-+,,R"3/9+R"
%1+-&%&4R"0+(-%-L.;)-+,,"(-1"+09/<+$0+-&5"I+(04R"`%$1R"I+"`/;&%))%+$R"?%))%(0,R"
l" >)(1+R" ABCCO" ,4-&3+,%,+," V9+$,/-()" $+'/G+$4" 9$/'+,,+,7" $+9/$&+1" %-" &3+"
)%&+$(&;$+P"@N",+$G%'+,"(1/9&%-L"&3+"$+'/G+$4"(99$/('3",;99/$&"&3+,+"9$/'+,,+,R"
=4",;99/$&%-L"&3+">F7,"9+$,/-()"$+'/G+$4"+PLP"9/,%&%G+"$+)(&%/-,3%9,R",(&%,.4%-L"




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































-)*+&/)-# (3)2# 8*5+&1)# H5*# H.7&%&)-# )E6E# H.7&%2# (3)*.82@# H.7&%2# ')(,5*?# 1.2-@#
&'+5%+)7)'(# &'# T[# /.*)#7))(&'6-@# (5# )+&1)'/)# (3)# 0)')H&(-# &'# T[# .'1# H.7&%2#
*)/5+)*2#.'1#(3)&*#.1P4-(7)'(E#>%&'&/.%#8-2/35%56&-(-#,&(3&'#(3)#JQ__#.*)#0)-(#
8%./)1# (5# &'&(&.()#.'1#75(&+.()#8*./(&/)G0.-)1G)+&1)'/)#*)-).*/3@#3.+&'6#0))'#
(*.&')1# &'# .# *.'6)# 5H# *)-).*/3#7)(351-E# Y)+)%58&'6# 8*./(&/)G0.-)1# )+&1)'/)#
,&(3&'#JQ__#(5#0)-(#-4885*(#H.7&%&)-@#.-#5885-)1#(5#)+&1)'/)G#0.-)1#8*./(&/)#




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































93)# *)-).*/3# &'+5%+)-# 3.+&'6# .'# &'()*+&),# ,&(3# T.*.3@# .(# (3)# 35-8&(.%E# 93)#
&'()*+&),-#4-4.%%2#%.-(#48#(5#.'#354*E#Y4*&'6#(3&-#(&7)@#-3)#,&%%#(.%?#254#(3*5463#
(3)# *)-).*/3# &'#75*)# 1)(.&%# .'1# ,&%%# .-?# H5*# 254*# /5'-)'(# (5# (.?)# 8.*(# &'# (3)#
*)-).*/3E#T.*.3#,&%%#.-?#254#(5#H&%%# &'#.#-35*(#:4)-(&5''.&*)#.'1#(3)'#.-?#254#.#
'470)*# 5H# :4)-(&5'-#.054(# 254*# )F8)*&)'/)-#.-#.# H.7&%2@# -&'/)# (3)# (&7)# 254*#

















S;.A@6@S;<A$ @<R,.];A@,<$ ?^55AH$ R'C)()/0T$ /[J/1)/82/0$ 7-$ 3'W)8E$ '$
C/CB/1$7-$*3/)1$-'C)(+$)8$'$-71/80)2$C/8*'($3/'(*3$370J)*'($
$
















-&6'&'6# (3&-# H5*7# 254# 15# '5(# 3.+)# (5# .'-,)*# .'2# :4)-(&5'-# 254# 15# '5(# ,&-3# (5#
.'-,)*E# WH# 254# H))%# 4'/57H5*(.0%)# &'# (3)# &'()*+&),# 254#7.2# 8.4-)# 5*# %).+)# (3)#

























V)-).*/3# 8.*(&/&8.'(-# 5H()'# H&'1# (3.(# -8).?&'6# .054(# (3)&*# )F8)*&)'/)-# /.'# 0)#


































-(412L# -3)# ,&%%# '5(# -3.*)# (3)# &'H5*7.(&5'# 254# 6&+)# 3)*E# _5,)+)*@# &H# T.*.3# &-#
-&6'&H&/.'(%2#/5'/)*')1#.054(#.#*&-?#5*#1.'6)*#(5#254*-)%H#5*#5(3)*-@#(3)#35-8&(.%#().7#
,&%%#0)#*):4)-()1#(5#/.%%#254#.'1#)'/54*.6)#254#(5#-8).?#,&(3#254*#MX@#(3)#85%&/)#












.'2# 5(3)*# &'H5*7.(&5'# .'1# ?)8(# 5'# 8.--,5*1G8*5()/()1# .'1# )'/*28()1# H&%)# .'1#
/5784()*E#U'%2#T.*.3#,&%%#3.+)#.//)--#(5#(3&-E#k54*#8)*-5'.%#/5'(./(# &'H5*7.(&5'#















WH# 254# 3.+)# .'2# /5'/)*'-# .054(# .'2# .-8)/(# 5H# (3)# ,.2# (3.(# 254# 3.+)# 0))'#
.88*5./3)1#5*#(*).()1#02#T.*.3#5*#(3)#35-8&(.%#().7#&'#/5'')/(&5'#,&(3#(3&-#*)-).*/3#













































































































































































































































































































































































































































































































































































































































































































































































































# # # O./?#5H#&'H5##
# # # >3.-&'6#&'H5*7.(&5'#
# # # <.**&)*-#(5#
/5774'&/.(&5'#
# # # 9&7&'6#5H#/5'(./(i#








# # # W'.88*58*&.()#(F#
# # # W'&(&.(&'6#
(*.'-H)*a.17&--&5'#
# # # J.&%4*)#5H#-2-()7#
# # # <)&'6#.'#.14%(#
# # # J))%&'6#-(4/?##




# # # X5%&/)#
# # # >54*(-#.'1#-5%&/&(5*-#
# # # #




# # # O./?#5H#(*4-(#.'1#
/5'H&1)'/)#&'#-2-()7#
# # # O&)1#(5#





# # # 9*).()1#.-#.#3&'1*.'/)#
# # # e)8(#.(#.#1&-(.'/)#
# # # R5#/5'-&1)*.(&5'#
! Idd#
# # # R50512#4'1)*-(.'1-#JQ#
# # # R5'G)F&-()'(#







# # # <)&'6#&'H5*7)1#5H#
7))(&'6-#
# # # gF8)*&)'/)#5H#7))(&'6-##
# # # R5(#0)&'6#&'+5%+)1#
# # # >%&'&/.%a1)+)%587)'(.%#
&'()*+&),-#
# # # #
# # W'H5*7.%G#835')a+&-&(-# X35')a+&-&(&'6#H*):4)'/2#
# # # >3.%%)'6)-#5H#+&-&(&'6#
# # # O5/.(&5'#7.?)-#&(#).-&)*#
(5#+&-&(#
# # # $04-)#5'#835')a+&-&(-#
# # # W78./(#5H#835')#/.%%-#.'1#
+&-&(-#
# # # $0-/5'1&'6#
# # # R5#/5'(./(a/3.'6).0%)#
/5'(./(#
# # # >57H5*(a.1+&/)#5HH)*)1#(5#
T[#
# # # #
# # N.'(#(5#0)#&'+5%+)1# >5%%.05*.()#,&(3#4-#
# # # N)#P4-(#,.'(#(5#3)%8#
# # # #
# # X*56*)--#5H#T[# O./?#5H#8*56*)--#
# # # T(4/?a'5(#75+&'6#H5*,.*1#
# # # X*56*)--#
# # # N.'(#T[#(5#15#-57)(3&'6#
# # # #
# # <*&)H#*)%&)H# T.H)(2#
# # # V)%&)H#?'5,&'6#,3)*)#3)#
&-#
# # # 9*).(7)'(a6)((&'6#3)%8#




# # # _)%8H4%')--#5H#-(.HH#
# # # O&7&(.(&5'-#5H#7)1&/&')#
# # # X-2/35-5/&.%#.88*5./3#




# # # O5/.(&5'#































































































































































































$%%# H.7&%&)-# H)%(# (3.(# (3)2# %5-(#.# H.7&%2#7)70)*#14)# (5# (3)#1)+)%587)'(#5H#Q_#
1&HH&/4%(2@#.'1#(3&-#H)%(#`%5--^#,.-#)F./)*0.()1#,3)'#(3)2#,)*)#(*.'-H)**)1#&'(5#.#
-)/4*)# -)*+&/)E# J.7&%&)-# H)%(# 3)%8%)--# .'1# 85,)*%)--# &'# (3)# %&63(# 5H# (3)# T[^-#
1&-(*)--#.'1#'5(#0)&'6#.0%)#(5#H4%H&%#8.*)'(.%#'5*7-E#
$
g=700T$7-$-'C)(+$273/1/82/$OB'0)2P$
J.7&%&)-#0)/.7)#H4*(3)*#H*./(4*)1@#%5-&'6#(3)&*#-)'-)#5H#/53)*)'/)E#N&(3&'#-57)#
H.7&%&)-@#*)%.(&5'-3&8-#)'1)1@#&'#5(3)*-@#8.*)'(-#.'1#-&0%&'6-#1)+)%58)1#
.%()*'.(&+)#%&H)#8.(3-E#W'&(&.%%2#(3)-)#/3.'6)-#.*)#.#*)-85'-)#(5#(3)&*#H.7&%2#
7)70)*^-#7)'(.%#3).%(3@#)F./)*0.()1#02#0)&'6#.#+&/(&7#5H@#5*#,&(')--&'6@#
+&5%)'/)#.'1#(3)#832-&/.%#-)8.*.(&5'#5H#(3)&*#H.7&%2#7)70)*#)'()*&'6#.#JQ__E#
934-@#H.7&%&)-#15#'5(#(*.'-&(&5'#(56)(3)*#/53)*)'(%2E#
#
,*3/1$-'C)(+$*1'80)*)780$OB'0)2P$
J.7&%&)-#'))1)1#(5#.1P4-(#(5#5(3)*#/3.%%)'6)-#.-#.#/5'-):4)'/)#5H#3.+&'6#.#
7)70)*#,&(3#Q_#1&HH&/4%(&)-#.'1#+&5%)'(#0)3.+&54*#)E6E#832-&/.%#&'P4*2@#75+&'6#
357)#.-#.#*)-4%(#5H#+&5%)'/)@#%).+&'6#,5*?#0)/.4-)#5H#H.7&%2#*)-85'-&0&%&(&)-@#
H4'1&'6#8*&+.()#3).%(3#/.*)E#93)-)#,)*)#.11&(&5'.%%2#1&-*48(&+)@#1&HH&/4%(#.'1#
4')F8)/()1#)+)'(-#&'#H.7&%2#%&H)E##
#
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